WHAT IS CLAIMED IS: 

1. \A method of treating a hydrocarbon containing formation in situ, comprising: 

\ providing heat from one or more heat sources to at least one portion of the 
5 formation 

allowing the heat to transfer from the one or more heat sources to a selected 
section of the formation; 

controlling^ heat from the one or more heat sources such that an average 
temperature within atleast a majority of the selected section of the formation is less than 
10 about 375 °C; and \ 

producing a mixtur^from the formation. 

2. The method of claim 1, whertein the one or more heat sources comprise at least two 
heat sources, and wherein superposition of heat from at least the two heat sources 

15 pyrolyzes at least some hydrocarbonsVithin the selected section of the formation. 

3. The method of claim 1, wherein controlling formation conditions comprises 
maintaining a temperature within the selecteassection within a pyrolysis temperature 
range. \ 

20 \ 

4. The method of claim 1, wherein the one or more heat sources comprise electrical 
heaters. \ 

5. The method of claim 1, wherein the one or more heat sources comprise surface 
25 burners. \ 

6. The method of claim 1, wherein the one or more heat sources comprise flameless 
distributed combustors. \ 

30 7. The method of claim 1, wherein the one or more heat sources comprise natural 
distributed combustors. \ 
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providing heat from one or more heat sources to at least a portion of 
formation; and 

allowing the heat to transfer from the one or more heat sources to a selected 
section of the formation such that a porosity of a majority of at least a portion of the/ 
5 selected section increases substantially uniformly. 

2271 . The method of claim 2270, wherein the one or more heat soupe^s comprise at 
least two heat sources, and wherein superposition of heat from aj/feast the two heat 
sources pyrolyzes at least some hydrocarbons within the selpaed section of the 

10 formation. 

2272. The method of claim 2270, further composing maintaining a temperature within 
the selected section within a pyrolysis temperature range. 

15 2273 . The method of claim 2270^wherein the one or more heat sources comprise 
electrical heaters. 

2274. The method of/tfaim 2270, wherein the one or more heat sources comprise 
surface burners. 

20 

2275. Th^method of claim 2270, wherein the one or more heat sources comprise 
flamele^s distributed combustors. 

176. The method of claim 2270, wherein throne or more heat sources comprise natural 
25 distributed combustors. 

22^7. The method of claim 2216, further comprising controlling a pressure and a 
remperature within at least a majority of the selected section of the formation, wherein 
the pressure is controlled as a function of temperature, or the temperature is controlled as 
30 a function of pressure. 
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22#8. The method of claim 22^ further comprising controlling the heat such that an 
average heating rate- of the selected section is less than about 1 °C per day during 
pyrolysis. 



10 
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2279! 1 he method of claim 2270, wherein providing heat from the^oj; 
sources to at least the portion of formation comprises 

heating a selected volume (V) of tlje-fa^drocarbon containing formation from the 
one or more heat sources, wherein^the formation has an average heat capacity (C v ), and 
wherein the heating pyrolyjeSat least some hydrocarbons within the selected volume of 
the formation; and 

wherein heating energy/day provided to the volume is equal to or less than Pwr 9 
wherein Pwr is calculated by the equation: 
iV= h*V*C v *p B 

^herein Pwr is the heating energy/day, h is an average heating rate of the 
formation, p B is formation bulk density, and wherein the heating rate is less than about 10 
yda^ 

i\ 1 

22#& The method of claim 2^0, wherein allowing the heat to transfer comprises 
wansferring heat substantially by conduction. 

Tin m i l lmil nf Hnim ? 2 70. wherein providing heat from the one or more heat 
sources comprises heating the selectedsectiflii-sueh-ti ial a Lhermal conductivity ufaTlcaSt^ 
a portion of the selected-^ecfionis greater than about 0.5 W/(m °C). ^ 



22SS. The method of claim further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons having an 
API gravity of at least about 25°. 

22(83. The method of claim 22^0, further comprising producing a mixture from the 
30 formation, wherein the produced mixture comprises condensable hydrocarbons, and 
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wherein about 0.1 % by weight to about 15 % by weight of the condensable hydrocarbons 
are olefins. 

22^4 . The method of claim 2^0, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises non-condensable hydrocarbons, and 
wherein a molar ratio of ethene to ethane in the non-condensable hydrocarbons ranges 
from about 0.001 to about 0.15. 



$3. The method of claim 227J8, 



22^3. The method of claim 227jB, further comprising producing a mixture from the 
10 formation, wherein the producra mixture comprises condensable hydrocarbons, and 
wherein less than about 1 % by weight, when calculated on an atomic basis, of the 
condensable hydrocarbons is nitrogen. 

& [ 

2Tfm. The method of claim 2J1\), further comprising producing a mixture from the 
15 formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein Jess than about 1 % by weight, when calculated on an atomic basis, of the 
condensable hydrocarbons is oxygen. 

228^. The method of claim 2270, further comprising producing a mixture from the 
20 f<4rmation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein less than about 1 % by weight, when calculated on an atomic basis, of the 
condensable hydrocarbons is sulfur. 

$ A 

22m. The method of claim 2270, further comprising producing a mixture from the 
25 formation, wherein the produced mixture comprises condensable hydrocarbons, wherein 
about 5 % by weight to about 30 % by weight of the condensable hydrocarbons comprise 
oxygen containing compounds, and wherein the oxygen containing compounds comprise 
phenols. 



V \ 

22j&. The method of claim 2^0, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
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wherein greater than about 20 % by weight of the condensable hydrocarbons are aromatic 
compounds. 



22^3. The method of claim 227^, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein less than about 5 % by weight of the condensable hydrocarbons comprises multi- 
ring aromatics with more than two rings. 



t J 

2p. The method of claim 2^0 



22/1 . The method of claim 22^0, further comprising producing a mixture from the 
10 formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein less than about 0.3 % by weight of the condensable hydrocarbons are 
asphaltenes. 



2^1, 



2202. The method of claim 22^0, further comprising producing a mixture from the 
15 formation, wherein the produced mixture comprises condensable hydrocarbons, and 

wherein about 5 % by weight to about 30 % by weight of the condensable hydrocarbons 
are cycloalkanes. 



22 93 . The method of claim 2270, further comprising producing a mixture from the 
20 formation, wherein the produced mixture comprises a non-condeasable-c5rnponent, 

wherein the non-condensable component conipriseTKydrogen, wherein the hydrogen is 
greater than about 10 % bj^okmle^ofthe non-condensable component, and wherein the 
hydrogen isjesslfianabout 80 % by volnrne of the nnn-mnripnsahle component 

25 ^?22^t. The method of claim 22^), further comprising producing a mixture from the 

formation, wherein the produced mixture comprises ammonia, and wherein greater than 
about 0.05 % by weight of the produced mixture is ammonia. 

* 22&5. The method of claim 2^0, further comprising producing a mixture from the 
30 formation, wherein the produced mixture comprises ammonia, and wherein the ammonia 
is used to produce fertilizer. 
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*yP2j6. The method of claim 22p), further comprising controlling a pressure within at 
least a majority of the selected section of the formation, wherein the controlled pressure 



is at least about 2.0 bar absolute. 



22^7. The method of claim 22^0, further comprising controlling formation conditions to 
produce a mixture from the formation, wherein a partial pressure of H2 within the mixture 
is greater than about 0.5 bar. 

10 ^j^2?98. T^i^mertiod of claim 2270, further comprising producing a mixture from the 
4brmation, wher$ifi4he partial pressure of H 2 within the mixture is measured when the 
mixture is at a production^volL 

y> 

22^9. The method of claim 22^6, further comprising altering a pressure within the 
15 formation to inhibit production of hydrocarbons from the formation having carbon 
numbers greater than about 25. 

$ 1 

23m). The method of claim 22ffV, further comprising producing a mixture from the 
formation and controlling formation conditions by recirculating a portion of hydrogen 
20 from the mixture into the formation. 

J^frL The method of claim 2^^, further comprising: 

providing hydrogen (H*>) to the heated section to hydrogenate hydrocarbons 
within the section; and 
25 heating a portion of the section with heat from hydrogenation. 




The method of claim 221(6, further comprising: 

producing hydrogen am condensable hydrocarbons from the formation; and 
hydrogenating a portion of the produced condensable hydrocarbons with at least a 
30 portion of the produced hydrogen. 
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3j£3. The method of claim 22^0 Jwherein allowing the heat to transfer comprises 
increasing a permeability of a majority of the selected section to greater than about 100 

i 

millidarcy. 



2304. ~~The method of - claim323 0; wherein allowing the hu ll to Uarts feiL£Qgiprises 

giihgtanfjaliynTfrff^^ i pprni a ahility of a majorit y of t h . fr S flf^t^ <=<*rt inn 

2po5. The method of claim 2^70, further comprising controlling the heat to yield greater 
than about 60 % by weight of condensable hydrocarbons, as measured by the Fischer 
Assay. 



? Wi Thr mrthnrl r r f Haim °?70„ furt he r compri sing produ cing a mixture in a 
production well, and wherein at least about 7 heat sources are disposed in the foj 
for each production well. 
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2307. The method of claim 2270, further comprising^roviding heat from three or more 
heat sources to at least a portion of the formationfwherein three or more of the heat 
sources are located in the formation in ajirfit of heat sources, and wherein the unit of heat 
sources comprises a triangular patte 



2308. The method ofplfim 2270, further comprising providing heat from three or more 
heat sources to aUdast a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
overall area of the formation to form a repetitive pattern of units. 



2309. A method of treating a hydrocarbon containing formation in situ, comprising: 

providing heat from one or more heat sources to at least a portion of the 
formation; 

allowing the heatl^transfer from the one or more heat sources to a selected 
section of the formation: 



Conley, Rose & Tayon, P.C. 



